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ABSTOACT: 

Similcur toxicological alteraldons were induced by the technical 
tetraciiLorobenzyltoluene-nuxture, Ugilec 141 (used as an ciltemative 
for PCBs in hydraulic f lu ids) , Arxjclor 1254 and PCB-77 in Ah-respc«isive 
ard Ali-nonresponsive mouse s t r a i n s . 

IMIRDDOCnCW 

Tetrachlorobenzyltoluenes (TCBTs), under the tradename Ugilec 

141, are used as a l t emat ives for polychlorobiphenyls (PCBs) in hydrau­

l i c systems since 1984, e^secially by the German mining industry. Since 

1985 evidence has been obtained for oontamination of water ard sedi ient 

with ugilec 141 in the r ivers Rur and Lippe tha t draiji the Gentan 

coalmining area in Nonlrtiein-Westphalen [ l ] . Accumulation of Ugilec 141 

in fish fran these r ivers was ctserved to levels of 15 ard 25 nq/kg 

product in the German iidning area [2,3] , while levels up t o 4.8 mgi/kg 

were cbserved in red eel of the r iver Roer a t the Dutch/German border 

[ 4 ) . 

The ronarkable s t ructural resanblance between TCBIfe and VCBB 

pronpted us t o perfonn a caiparative toxic i ty study in Ah-responsive. 

C57BI/6 mice ard Ah-nonrTesponsive, CBA/2 mice with special emphasis cm 

charac ter i s t ic PCB-induced effects , such as h^jatonegaly, inducticxi of 

cytochrcme P450IA1, and reduction of h ^ a t i c ard plasna re t i ro ids ard 

plasma thyroxin levels [5 ,6] . 

Organohalogen Compounds 1 199 
 
1990



MATERIALS AND MEmODS 

Female ndce (6 per group), 8-10 weeks old, were expcxsed t o a 

single, intraperi toneal dose of 50 and 200 nq/kg Ugilec 141 (Proiociiai), 

Wesel, W-Gcamiany), of 50 and 200 nq/kg Aroclor 1254 (Analabs In=. No. 

Haven, Oram. USA) and of 50 ng/kg 3,4,3 ' ,4 ' - tetrachlorcbij i ienyl (PCB-

77, Chranpack, Middelburg, lhe Netherlai^is), or cornoil (5 ml/kg) , 

which was used as a vehicle . Blood was collected a t day 1, 4 arri 7 

af ter ei^xjsure by ta i lb leeding under ether anaesthesia. At day 7 ( t e r ­

mination time) blood, l i ve r and thyroid gland were collected for b i o ­

chemical analyses and histcpathological examination. Liverweiqfit ard 

bodyweight gain were recorded. 

Analysis of hepatic ard plasma vitamin A was perfomed according 

to previously jwblished methods [6 ] . Plasma thyroid hontone analyses 

were performed by chemoluminesoence imnunoassay, using c x m e r c i a l l y 

available k i t s (Anerlite Tr4 assay, Amersham Internat . p i c , Amer*ain, 

UK). Prefaration of h ^ a t i c raicrosaies, t x t a l cytochrcaie P450 measure­

ments [7] , ERDD and FRDD assays [8] were perfonned accordirg t o p r e -

vicwsly F«Jblished metlKds. Histopathological examination was perfomied 

on fomaline-fixed s l i de s , stained with Haematoxilirv/Eosin according t o 

standard procjedures. 

RESUUS 

Exposure of Ah-responsive, C57BI/6 mice to e i the r Ugilec 141, 

Aroclor 1254 or PCB-77 resulted in a significant increase in l iwe r -

weic^t by respectively, 141%, 133% and 118% of oontnals CKible 1 ) . No 

signif icant increase in liver\i)eight was cbserved in the fih-rcnrespcn-

sive DBft/2 s t r a i n . The increased liverweight in CS7B1/6 mice was acoan-

panied by histxilogical edteraticsis, such as mild oentr i lcbular iregcQo-

cytoeis a«J ocxasionally necnixasis, e^Decially in the Ugilec 141 (200 

nq/kg) treatment group (data not shown). 

In additicxi t o hepatonegaly, a significant inducticn of h ^ H t i c 

cytochrone P450 ard ethoxyresorufin-o-deethylase (EKX)) a c t i v i t y «as 

observed in C57BV6 mice following exposure to e i the r Ugilec 141, 

Aroclor 1254, o r PI3-77 (Table 1) . In CBA/2 mice h ^ a t i c cytochrtme 

P450 oontient ard H?OD ac t iv i ty were also incrEased by Ugilec 141, 

Aroclor 1254 ard PC&-77 but t o a nuch lesser extent as in the cSTBH/e 

mic». However, pentoxyresorufin-o-deethylase (FRDD) ac t iv i ty was s i g ­

nif icant ly induced in C57BI/6 "ficje by Aroclor 1254 ard PI:B-77 and i n 
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DCA/2 mice by Aroclor 1254 only {Table 1). 

In tandem reductions in plasna total thyroxin (^4) and plasma 

retinol ccrcentications were observed in both strains of mice, follcwing 

exposure to either Ugilec 141, Aroclor 1254, or P(3-77. 

Table 1 

Effects of UGIIEC 141, ARDCIDR 1254 ard K & - n on sone selected toxi­

city parameters in Ah-re^xansive (C57BV6) ard Ah-nonre^xxisive 

(DBA/21 mice 

Mousestrain 

C57Br/6 

DBA/2 

Parameter 

liverweight^ 

cyt. P450l 

EROD ac^ivity^ 

FROD activity^ 

plasma TIA^ 

plasma retinol2 

PROD activity^ 

plasma Tr4-' 

plasma retinol-' 

Relative effect (% of 

UGIIEC 141 

141 + 15 

165 + 21 

252 +237 

ns 

5 5 + 5 

78 + 11 

ns 

56 ± 16 

56 + 13 

AROajOR 1254 

133 + 5 

266 + 96 

850 +417 

1680 +836 

48 + 13 

74 + 12 

345 ±161 

50 ± 11 

41 + 22 

cxntzrol) 

PCB-77 

118 + 14 

165 + 94 

3500 +1750 

609 +273 

66 + 14 

56 + 13 

ns 

61 + 20 

33 + 10 

Note: All data presented in this table are statistically significant 
different fron controls (Students t'-test P<0.05) ard are cjbtained fran 
the highest dose t:reatment groups, e.g., 200 nq/Jg for Ugilec 141 and 
Aroclor 1254 ard 50 nq/kg for PCB-77. 1: data cjbtained at day 7; 2: 
data frcm day 1 ; 3: data fron day 4 of exposure; ns: statistically not 
significant. 

Significant reduc:tions of Tr4 concentrations (Table 1) were c b -

served in C57HV6 ard DBA/2 tnice that were already apparent at 24 hours 

aft:er exposure. Histological examination revealed mild hypertrcphy of 

the thyroid follicle cells, e^jecially following Ugilec 141 (200 nq/kg) 

treatmant. Plasma retinol reductions were at the lowest levels at day 1 

in C57BV6 mice ard at day 4 in 133^2 mice (Table 1). Hepatic retinoid 

concentrations were not altered in the IMA/2 mice, while in the CS7Bt/6 

mouse the hepatic retinol C3ontent was reduced by Ugilec 141, Aroclor 

1254 ard PCB-77 tx> resp. 66%, 43% ard 85% of cnmoil-treated controls. 

DISCUSSION 

lhe technical TtZBT-mixture, Ugilec 141 caused a similar ^jectrum 

of toxicological alterations as the technical PCB mixture, Aroclor 1254 
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anJ the model toxic PCB ccrqener 3,3',4,4'-1a5txaciiLorabiphonyl (PCB-

77). lhe Ah-mediatxri biochemical changes, such as induction of cy to -

chrcinc! P450IA1 and acccnpanying EROD induction [5], and hepatccegaly 

were induced by bot:h TCBl"s ard PCBs. Ihe EROO indiKrt^ion potency of 

Ugilec 141 horfover, was ocnsiderably less than tha t of PCB-T? ard 

Aroclor 1254. This may resu l t fron the fact tha t TCBTs deviate t o a 

larger exterd fron a planar configuration (an essen t ia l s t r u c t u r a l 

requirement for EK3D-induction) than Aroclor 1254 ard PCB-77, i n peir-

t i c u l a r . Irrtierestingly, indvx^tion of EK3D, cytochrcme P450 ard hepato­

megaly by Ugilec 141 cilso segregated with Ah-re^xxisivcness i n the 

ncusestrains investigated. This indicates tha t Ugilec 141 e x e r t s , a t 

leas t par t of i t s toxic effects through a similar mechanism a s PCBs 

ard other halogenated aranat ic hydrocarbons [5] . Moreover t h i s suggests 

tha t Ugilec 141 may also irduca other Ah-mediated pathological a l t e r a ­

t ions not investigated in t h i s study, siKh as thymic a t r c^ iy and t e r a ­

togenici ty. 

In ad i i t ion , t:ypical non-Ah mediated biochemical responses of 

FCBe, such as plasma re t ino l and thyroxin reduction [6] were induoed by 

Ugilec 141 in both mojse-stuains. Ih i s indicates tha t exposure of mice 

t o Ugilec 141 may re su l t in the production of ne tabol i tes with a high 

binding a f f in i ty t o t rans thyre t in ard accaipanying d i s to r t i on of plaana 

thyroxin and re t ino l t ransport simileir t o PCB 7̂7 [6] and Aroclor 1254 

[9 ] . 

In cxmclusion, no apparent differences were observed in t o x i c i t y 

between ugilec 141 and the Pi^s, Aroclor 1254 and PCB-77, which t u m s -

Ugilec 141 and re la ted TCBIte into very bad edtematives for ECBs. 
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